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DETAILED ACTION 

1 . This office action is in response to the response filed on August 1 5, 2008. 
Claims 11-12, 34-35, 52-53, 67-68 and 86-87 were previously cancelled; claim 95 is 
amended; and none of the claims are cancelled or newly added in the current 
amendment. Therefore, claims 1-10, 13-33, 36-51, 54-66, 69-85 and 88-99 are 
currently pending in this application. 

2. Applicant's arguments filed on August 15, 2008 have been considered but are 
moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1 -4, 6-7, 10,13,1 7-31 , 39-49, 54-62, 65, 70-76, 78-81 , 84 and 89-99 are 

rejected under 35 U.S.C. 103(a) as being unpatentable over Stobbs et al. (USPN: 

2004/0039871 ) hereinafter, Stobbs in view of Lai et al. (USPN: 2003/01 54370) 

hereinafter, Lai. 

As per claim 1 , Stobbs teaches a non-volatile memory device (i.e. 100 in Fig. 3) 
comprising: 

- a non-volatile memory array (i.e. 102 in Fig. 3); 

- a buffer memory (i.e. 182 in Fig. 3); 
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- a external synchronous memory interface (i.e. 58 in Fig. 2); and 

- a controller (i.e. 172 in Fig. 3) coupled to the non-volatile memory array, the 
buffer memory, and the synchronous memory interface, wherein the controller 
is adapted to interface to and manage the non-volatile memory array and 
buffer memory and to present the non-volatile memory device as a 
synchronous memory device through the external synchronous memory 
interface (e.g. see Figs. 2-3 and paragraph [0033]). 

However, Stobbs does not teach that the external synchronous interface is one 
of a SDRAM interface, a DDR interface, a DDR2 interface, GDDR interface, GDDR2 
interface, and RDRAM interface; and the non-volatile memory device is adapted to 
present through the synchronous interface as one of a compatible read/write capable 
SDRAM device, a DDR device, a DDR2 device, a GDDR device, a GDDR2 device, and 
a RDRAM device. Lai, on the other hand, teaches that the synchronous interface is a 
SDRAM (i.e. SyncFlash DRAM) interface memory bus (see paragraph 3, lines 11-19), 
and the non-volatile memory device is adapted to present through the synchronous 
interface as SDRAM or DDR-SDRAM (i.e. SyncFlash DRAM). Accordingly, it would 
have been obvious to one of ordinary skills in the art at time of the current invention was 
made to use SDRAM and the SDRAM interface taught by Lai in the memory device 
taught by Stobbs. In doing so, it improves the speed/performance of the non-volatile 
memory device. 

As per claims 2-3 and 6, the combination of Stobbs and Lai teaches the claimed 
invention as described above and furthermore, Stobbs teaches about buffering read and 
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write data accesses to the non-volatile memory array in the buffer memory (e.g. see 
paragraph [0048]). 

As per claims 4 and 7, the combination of Stobbs and Lai teaches the claimed 
invention as described above, but both of them failed to teach about buffering read data 
accesses in a least recently used manner and write data accesses in a write-through 
manner. However, it is well known and notorious old in the art that by buffering read 
data accesses in a least recently used manner and write data accesses in a write- 
through manner reduces the data latency and improves the overall performance of the 
memory device. The common knowledge or well-known in the art statement is taken to 
be admitted prior art because applicant failed to traverse the examiner's assertion of 
official notice made in the previous Office Action (see MPEP 2144.03 (C)). 

As per claim 10, the combination of Stobbs and Lai teaches the claimed 
invention as described above and furthermore, Stobbs teaches that the non-volatile 
memory array (i.e. 102 in Fig. 3) of the non-volatile memory device (i.e. 100 in Fig. 3) is 
a Magnetoresistive Random Access Memory array (MRAM), Molecular Memory array, 
and Carbon Nanotube Memory array (e.g. see paragraph [0033] and Fig. 3). 

As per claim 1 3, the combination of Stobbs and Lai teaches the claimed 
invention as described above and furthermore, Lai teaches that the non-volatile memory 
device is adapted to act as a BIOS boot memory device (see paragraph [0003], lines 
15-19). 

As per claim 17, the combination of Stobbs and Lai teaches the claimed 
invention as described above and furthermore, Lai teaches that the SDRAM (i.e. the 
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SyncFlash DRAM, 14 in Fig. 1) is coupled to the controller (i.e. the DRAM memory 
controller) (see paragraph [0003], lines 10-15). 

As per claims 18 and 19, the combination of Stobbs and Lai teaches the claimed 
invention as described above and furthermore, Lai teaches that the controller is adapted 
to selectively couple the DRAM memory array (using the chip select pins) to the 
synchronous memory interface; and selectively copy data from the non-volatile memory 
array and remap addresses of one or more DRAM memory array section to the 
synchronous memory interface to operate as "shadow" memory (e.g. see paragraphs 
[0031]-[0032] and [0035] and Figs. 2-3). 

As per claims 20 and 21 , the combination of Stobbs and Lai teaches the claimed 
invention as described above and furthermore, Lai teaches that the controller is adapted 
to operate the DRAM memory array (i.e. 14 in Fig. 1 and 22-23 in Fig. 2) as (i) an 
extended read and/or write data buffer memory (see paragraph [0004]); and (ii) as 
"scratch pad" memory, i.e. for storing boot code or any other data (e.g. see paragraph 
[0004]). 

As per claims 22, 27, 44-45, 60, 75, 79, 94, 96 and 98-99, see arguments with 
respect to the rejection of claim 1 . Claims 22, 27, 44-45, 60, 75, 79, 94, 96 and 98-99 
are also rejected based on the same rationale as the rejection of claim 1 . 

As per claims 23, 29 and 47, see arguments with respect to the rejection of claim 
2. Claims 23, 29 and 47 are also rejected based on the same rationale as the rejection 
of claim 2. 
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As per claims 24, 30, 48, 62, 76 and 81 , see arguments with respect to the 
rejection of claim 3. Claims 24, 30, 48, 62, 76 and 81 are also rejected based on the 
same rationale as the rejection of claim 3. 

As per claim 25, see arguments with respect to the rejection of claim 4. Claim 25 
is also rejected based on the same rationale as the rejection of claim 4. 

As per claims 26, 31 , 49, 65, 78 and 84, see arguments with respect to the 
rejection of claim 6. Claims 26, 31 , 49, 65, 78 and 84 are also rejected based on the 
same rationale as the rejection of claim 6. 

As per claims 28, 46, 61 , 80, 95 and 97, see arguments with respect to the 
rejection of claim 10. Claims 28, 46, 61, 80, 95 and 97 are also rejected based on the 
same rationale as the rejection of claim 10. 

As per claim 54, see arguments with respect to the rejection of claim 13. Claim 
54 is also rejected based on the same rationale as the rejection of claim 13. 

As per claims 39-43, see arguments with respect to the rejection of claims 17-21 . 
Claims 39-43 are also rejected based on the same rationale as the rejection of claims 
17-21, respectively. 

As per claims 55-59, see arguments with respect to the rejection of claims 17-21 . 
Claims 55-59 are also rejected based on the same rationale as the rejection of claims 
17-21, respectively. 

As per claims 70-74, see arguments with respect to the rejection of claims 17-21 . 
Claims 70-74 are also rejected based on the same rationale as the rejection of claims 
17-21, respectively. 
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As per claims 89-93, see arguments with respect to the rejection of claims 17-21 . 
Claims 89-93 are also rejected based on the same rationale as the rejection of claims 
17-21, respectively. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stobbs in 
view of Lai, further in view of Widdup (USPN: 6,651,148). 

As per claim 5, the combination Stobbs and Lai teaches the claimed invention as 
described above. However, none of them teaches that the controller is adapted to 
buffer a current data block to the non-volatile memory array in the buffer memory while 
accessing a sequentially following data block from the non-volatile memory array. 
Widdup, on the other hand, teaches about buffering both the read and write data 
(blocks) in the (buffer) memory to achieve the maximum bandwidth of the high-speed 
controller (e.g. see Col. 4, line 65 -Col. 5, line 1). Accordingly, it would have been 
obvious to one of ordinary skilled in the art at the time of the current invention was made 
to implement the teachings of Widdup in the memory device taught by the combination 
Stobbs and Lai so the maximum bandwidth of the high-speed controller can be 
achieved. 

5. Claims 8, 32, 50, 63-64, 77 and 82-83 are rejected under 35 U.S.C. 1 03(a) as 
being unpatentable over Stobbs in view of Lai, further in view of Wallace et al. (USPN: 
6,628,537) hereinafter, Wallace. 
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As per claim 8, the combination Stobbs and Lai teaches the claimed invention as 
described above. However, none of them teaches that the non-volatile memory device 
is adapted to indicate when the non-volatile memory device is busy by changing the 
status of one of an external "ready/busy" pin and a status register. Wallace, on the 
other hand, teaches that when the memory system is in process of executing a 
command and cannot receive another, a BUSY signal is written in the status register 
(i.e. 223 in Fig. 16) so the host computer wait until the current command/instruction is 
finish executing before sending the next one. Accordingly, it would have been obvious 
to one of ordinary skilled in the art at the time of the current invention was made to 
implement the teachings of Wallace in the memory device taught by the combination 
Stobbs and Lai so the possible data corruption is avoided. 

As per claims 32, 50, 63-64, 77 and 82-83, see arguments with respect to the 
rejection of claim 8. Claims 32, 50, 63-64, 77 and 82-83 are also rejected based on the 
same rationale as the rejection of claim 8. 

6. Claims 9, 33, 51, 66 and 85 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stobbs in view of Lai, further in view of Meyer (USPN: 4,065,862). 

As per claim 9, the combination Stobbs and Lai teaches the claimed invention as 
described above. However, none of them teaches that the non-volatile memory device 
is adapted to indicate when the buffer memory device is full by asserting one of an 
external "ready/busy" pin and a status register. Meyer, on the other hand, teaches 
about asserting BUFFER FULL signal from the status register (i.e. 56 in Fig. 2), which 
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would stop additional data to be sent to the buffer. Accordingly, it would have been 
obvious to one of ordinary skilled in the art at the time of the current invention was made 
to implement the teachings of Wallace in the memory device taught by the combination 
Stobbs and Lai so the possible data corruption is avoided by pausing the additional data 
transfer to the buffer memory while the buffer memory is full. 

As per claims 33, 51 , 66 and 85, see arguments with respect to the rejection of 
claim 9. Claims 33, 51 , 66 and 85 are also rejected based on the same rationale as the 
rejection of claim 9. 

7. Claims 14 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stobbs in view of Lai, further in view of Bartoli et al. (USPN: 6,442,068) hereinafter, 
Bartoli. 

As per claim 14, the combination of Stobbs and Lai teaches the claimed 
invention as described above, but failed to teach that the non-volatile memory is 
adapted to have a burst data access mode. However, Bartoli teaches that the non- 
volatile memory is adapted to have a burst data access mode (e.g. see Col. 2, lines 11- 
15). Accordingly, it would have been obvious to one of ordinary skilled in the art at the 
time of the current invention was made to utilize the burst data access mode in the non- 
volatile memory as taught Bartoli in the memory device taught by the combination of 
Stobbs and Lai. In doing so, (i) more data can be retrieved on each access; and (ii) it 
saves the bandwidth on the memory bus by sending less number of requests to the 
memory. Therefore, it is being advantageous. 
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As per claim 36, see arguments with respect to the rejection of claim 14. Claim 
36 is also rejected based on the same rationale as the rejection of claim 14. 

8. Claims 15-16, 37-38, 69 and 88 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stobbs in view of Lai, further in view of the 'Background of the 
Invention' section of the current application, hereinafter, BOI. 

As per claims 15 and 16, the combination of Stobbs and Lai teaches the claimed 
invention as described above, but failed to teach that the controller is adapted to 
generate and evaluate ECC data. BOI, however, teaches that the controller of the flash 
memory generates the ECC code so the errors of the flash memory can be addressed 
by the OS/host/driver/firmware and/or the file system that the flash memory system 
formatted with (e.g. see paragraph [0005]). Accordingly, it would have been obvious to 
one of ordinary skilled in the art at the time of the current invention was made to 
generate and evaluate the ECC data by the controller as taught by BOI in the memory 
device taught by the combination of Stobbs and Lai for the benefit(s) stated above. The 
further limitation of generating the ECC code in a hardware circuit is inherently present 
in the BOI because there has to be a hardware circuit present in order to generate the 
EC code. 

As per claims 37, 69 and 88, see arguments with respect to the rejection of claim 
15. Claims 37, 69 and 88 are also rejected based on the same rationale as the 
rejection of claim 15. 
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As per claim 38, see arguments with respect to the rejection of claim 16. Claim 
38 is also rejected based on the same rationale as the rejection of claim 16. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

- Charlier et al. (USPN: 2002/0114211), "Asynchronous flash-EEPROM 
behaving like a synchronous RAM/ROM" 

1 0. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HETUL PATEL whose telephone number is (571)272- 
4184. The examiner can normally be reached on 8:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Hetul Pfltel/ 
Hetul Patel 
Examiner 
Art Unit 2186 



